Freshwater fish and some marine fish species are general ly less desirable as a raw material for surimi-based products because of their poor gelling ability in compari son with walleye pollack surimi. In particular, carp and salmon are typical fish of poor gelation which results primarily from the lack of setting response and, in addi tion, from modori (gel weakening).1-3) Much of the effort has been devoted to understanding the mechanisms of ther mal gelation as well as to alterations of gel textural proper ties by the regulation of suwari (setting) and modori to produce desirable product texture.1) Several studies have demonstrated that setting effect is correlated with cross linking reaction of protein mediated by endogenous TGase and results in more elastic and rigid gels after cooking at high temperatures.4-6 Salmon muscle contains low activity of endogenous TGase2) and relatively high protease activi ty.7,8) Furthermore, anserine, which inhibits TGase activi ty, exists in large quantities in the muscle.3) Therefore, the repeated washings are required to remove proteases and an serine as well as removing plasma proteins to concentrate myofibrillar proteins. In the case of carp muscle, the en dogenous TGase activity level is rather high as reported by Araki and Seki, 9) though the rate of enzyme-catalyzed cross-linking of carp myosin heavy chain is limited by the conformation of substrate molecule. On the other hand, we found that MTGase added into carp actomyosin sol cross-linked more extensively myosin heavy chains, con nectin and actin than carp endogenous TGase did.10) There fore, the first objective of this study was to determine Fig. 6 . Effects of the combination of MTGase and protease inhibitors on the thermal gelation of carp actomyosin sols. The followings were added to carp actomyosin sots: 0, no additive; E, 0.1 mM E64; A, 0.01 mat aprotinin; 5, 5 unit/g MTGase; 5E, 5 unit/g MTGase and 0.1 mm E64; 5A, 5 unit/g MTGase and 0.01 mM aprotinin. The actomyosin sols were subjected to programmed heating. Fig. 7 .
Effects of the combination of MTGase and protease inhibitors on the thermal gelation of salmon actomyosin sols.
The experimental conditions and abbreviations were the same as in Fig. 6 except that salmon actomyosin was used.
ry effects on the hydrolysis of myosin heavy chain. Since the setting with 5 unit MTGase or with the addi tion of protease inhibitors greatly improved the texture of carp actomyosin gel, the combined effect of MTGase and protease inhibitors on the thermal gelation was investigat ed ( Fig. 6 ; 5, 5A, and 5E). When carp actomyosin gelation Salmon actomyosin gels showed higher breaking strength than that for carp under the same heating condi tions with the same levels of MTGase and E64. Saeki et al.30) reported that the gelation of salmon surimi required protease inhibitors for the production of strong elastic gel matrix due to remaining proteases at higher levels. In salmon actomyosin sol, however, the remaining protease activity was low, suggesting that the myofibril-bound pro teases were low in the muscle and a major contaminating protease, cathepsin L, had been removed by the repeated washings.
In 
